Oxidative stress and acute changes in murine brain tissues after nasal instillation of copper particles with different sizes.
We aim to investigate the biological effects of copper particles on the murine brain and their underlying mechanism after nasal instillation of copper particles. We choose different sizes and different concentrations of copper nanoparticles for mice intranasal use. Within one week, the mice were sacrificed. Pathological lesions of glial cells were detected by immunohistochemical assay. Immunohistochemical assay reveals that glial fibrillary acidic protein (GFAP) increased significantly in all experimental groups, especially in nanocopper groups. The ultrastructure of nerve cells was observed through TEM, whose results show that there were chromatin congregation and mitochondria shrinkage in the olfactory cells, and that there was increase of endoplasmic reticulum and disassociation of endoplasmic reticulum ribosomes in hippocampus, particularly in the nanocopper-groups. Oxidative stress indexes were determined with colorimetric methods. There was no significant increase in the antioxidative enzymes (GPX, GST, SOD) in brain tissues; however, significant increase of malondiadehyde (MDA) contents was only found in the Cu nanoparticle-exposed mice at the high dose of 40 mg per kg body weight. Based on the investigation into the biological effects of copper nanoparticles (23.5 nm) after intranasal instillation to the mice, we have found that copper particles can indeed enter into the olfactory bulb and then the deeper brain. The inhalation of high dose copper nanoparticles can induce severer lesions of brain in the experimental mice. The underlying mechanism of copper nanoparticles causing severe brain damage bears little connection with oxidative stress.